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Project Descrtptron. Some of'the-most contennous restoratxon 1ssues in the Bay-Delta

~revolve around selenium (Se), contamination. Selemum has. been 1mpltcated in numerous cases :
of reproducnve failure and loss’ of ﬁsh waterfow]. and c¢rustacean populations, (Ref 24). Inthe

Bay-Delta Se ¢oncentrations high ¢ enough to causé such damage occur. in sturgeon, diving: ducks o

. and-dungeriess crab. (Ref.- 19). Restoration of the Bay-Delta could be meffecttve wnthout
resolutxon of selemum-related 1ssues umnformed restoratlon decxsxons could worsen Se

contammatnon N
"The chemxcal specxatlon of Se determmes xts fate cychno and btologxcal tmpacts (Fto l)

Spettatton dlffers amono the potenttal anthropooentc sources of . Sei input to the. Bay-Delta. -

| _Selenium can oceur m hl°h concentratxons n aoncultural 1rr1°at10n dramaoe, which is dtscharged
" .10 the Bay-Delta from the San Joaqum River; Selenate (Se('VI)) is the principal dissolved: form in
this'source (and in the Sacramento Rrver) partrculate formis can mclude elemental Se(0): (Ref l)

Retmenes are another xmportant source: . Their waste waters’ include a htoh percentage of : -

S dxs>olx ed selemte (Se(IV)) thhm the. Bav thlS Se(IV) is efficiently converted to pamculate Lo
© - organo selcmde by biological uptake (Fig..1). . DrSsol\«ed organic selenlde (Se(-II)) is reeeneratedi . R
- internally in the. Bay-Delta and biogeochemical reactions'in the water column'can generate. - R
' particulate Se (IV+VI). These forms are indicative of recycled Se (e.g. from sedtments) (Ref 3) R
‘Thus, detérininations of Se fluxes and speciation from- rivers, effluents and pore waters, e T

: ‘accompamed by Se determmanons thhm the ecosystem at different times, allows determtnatron T
~ of the sources of Se 0 the Bav Delta. Each form of Se also has a. different biological availability . - - '

- (Ret: 14) Quanmame understandmo of how chanoes in form affect Se: uptake by critical species. -

.~ aliows mterences about the biological swmﬁcance of the différent sources... Selenium magnifies |~
| tl*c focd web as plants are. eaten bv thelr consumers ‘and consurmers are eaten by their’ predators;': ‘
TR | Ref. 14, 27). The hlahest trophtc level speCtes are the first to.be- threatened ‘However;. all . _
SR predators do rot.appear.to be equally at risk, perhaps because the efficiency. of Se fransfer di ffers -

~ - among food webs.. Quantxtattve compartsons of trophxc transfer can allow tdenttﬁcauon of

“-

speCtes most and léast at risk. - -
- Selenium i issues are also chanomo in comple'( wavs Reﬁnenes are reductno thetr Se

(e.g g.a new resrdent species of. benthos now dormnates Sutsun Bay) eeochemtcal processes (e:ig.”

', specranon of Se may be chancmg), physxcal mﬂuences (e.g. contammatxon rnay increasé at lower-"' g
river mﬂows) or chanomc mputs (e.g. mcreased agricultural mpms) Where comple'( factors e

mteract in changing circumstances, models can atd understandmo of xssues and can pro_;ect i
outcomes of’ altemame manaoement strategies:

) We are. proposmo a substantxal umquely mtegratcd ecosystem v aluatxon of Se it the B N
Bay-Delta that will lend 1tselt to developmo models useful in Se manaoement strateOtes The

Crees e

£ __dxscharoes but contammatton has worsened in.clams (a cnttcal link to the threatened predators in -
7 the food web) (Ref 10)(F1 2), and perhaps in sturgeon and diving: ducks (F1° 3).. The causes L
“of the: recent increases in contamination are not known, but could mvohe biological processes
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o s.\‘n[ubl.t(. w Se concentmt:ons in the Bav Delta

'Fnz't!*.‘ wilt delivers ‘w -tnllmvm'Produus C e
--® .\ quunutative desciption of how the rivers, mvnculmml drnru'r *-;‘r'lneriles';_nn‘d”recvclin’e o

.. & Determination ot how changing sources mighi att..ct Se'tissue concentranons m prxmarv LTI
. '_‘eonsumers (brv alves .md copepods) under dltferent river inflow regimes:

- -.® Linkage of Se concentrations'in’ prunarv consumers to uptake by predators and mferences

* about the: potential for adverse effects on ‘sturgeon, diving' ducks, striped-bass and: delta srnelt‘ s
oA direct. determrnanon of whethér Se affects reproductlon and development in sturaeon.
Models developed from the- above that can forécast outcomes of altername Se K

‘f-remedlauon/restoranon strategles or can evaluate the status of Se issues..

B --® A baseliné of mionitoring data’ against ‘which 10 evaluate future’ chanoes in Se contammanon
o Approach/‘l‘ asks/Schedule. The study. wnll be conducted over three years. vaers and
* effluents will be sampled: monthly to. detérmine: Sé i mputs (Flg 4).: Concentranons and '

- 'subcellular drstrxbuttons of Se:will be determmed in clams and specranon will'be determmed m

= water’ ‘and suspended pamcles at. hwh river. flow and low river flow each year These data will-
o help 1dennfy sources of i mput (frorn specratxon sxonatures) and Se-trends i in the: food (clams) of

- - bottom- reeders like sturgeon and diving ducks Porewater Se wxll be analyzed 10 deterrmne R
©recy cling from sedrments Shallow water habitat will be surveved in Suisin Bay and'in the Delta‘-_ TR

o _to detenmne 'speciation, recvc:lmt7 and. bloavarlable ‘concentratiéns in thls crmcal habitat. -

S - evaluated (Fig. 5):: Models will be developed from these studies-to predxct Se broaccumulatxon
o under dxtferent \input.conditions i in-clams. copepods and oysters.(a potential husbandry ina:

o * Using radiotracer protocols (Ref 14,'16), the biological. avarlablhtv of each of the
“"rmportant ‘dissolved. and particulate forms.of Se-in the: Bay-Delta will be expenmentally

. ‘restored:ecosystem).. We: wxll determme trophic transfer’ of Se from’ copepods to- strxped bass

. larvae and: the mtd-trophlc level nsh Menidia menidia: and. from clams to- sturoeon ‘Model - _
- f_pro;ectxons will be compared to field data’ collected above and to' Se concentrations. determmed m : :
+'. striped-bass: smelt and sturgeon, as:part: ofa ‘mereury. cyclmo study bemo proposed bv USGS e
AElfeCtb of Se: trophlc transfer on development of sturgeon eggs will also be évaluated..” PR B
: J ustlﬁcatton/Budaet/Quahf catlons/Coordmanon Sxmple elimination 6f all" sources of
' *‘Se mput to the" Bav~Delta is not t‘ea51ble (even:ifit: were techmcally possrble), partlv because no

convi incing integrated. view- éxists of the signific icance of the problem and its different sources

: 'We are proposma to work wrth CALFED to-resolve knowledge ‘gaps and use models and
- monitoring to aid management of Se: controversies that might unpede the. restoratxon process 'l'he
- PI’s have'stature, substanual experience and no vested interests in the local Sé issues. This study g
- will bring to: bear their specific: -experience with Se and the- Bav-Delta It wrll take advantaoe of
local. USGS infrastructure and matching’ suppert. Drs: Cutter' and’ Fisher are recent recxpxents of a
. \anonal Scrence Foundatior: grant’ wherein they will be" examining some mechamstxc details of
~ Sé cycling in the - SF Bay. Weare askmg CALFED to biild on the opportunity provrded by the
. ~_fundamental NSF and USGS. research,’and support arelated study drrectly applied to. questrons of
© Se 1mpacts on restoration of the Bay:Delta. ‘We will coordinate this study wrth other procrams
.+ funded by C ALFED especrally including other USGS propo;als We are requestmo frorn ) Lo
' B CALFED, spread over three years. a total ofSl 588, 709 U '

s '
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